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DESIGN AND OPERATION OF A LOW-LEVEL SOLID WASTE
DISPOSAL SITE AT LOS ALAMOS

K.A. Bale, N.E. Wilson, and J. L. Warren
Haste Management Group

Los Alamos National Laboratory
Los Alamos, New Mexico 87545

ABSTRACT

Since the mid-lQ40’s, approximately 185000 m3 of
low-lnvel and transuranlc radioactive solid waste, gen-
erated in operations at the Los Alamos National Labora-
tory, have been cilsposed of by on-rite shallow land
burial. Procedures and facilities have been designed
and evaluated in the areas of waste acceptance, treatment
and st~rage, disposal , traffic control, and support sys-
tems. 7he methodologies assuring the proper management
and disposal of radioiictive solici wast~ are summarized,

INTRODUCTION

Since the mid-1940’s, approximately 1!+5000 m3 of
low-level and trarrsuranic radioactive solid waste, gen-
erated in operations at the Los Alanos National Labori3-
tory, have been disposed of by on-site shallow land bur-
ial and retrievable storage in dry volcanic tuff. All
investigations of the solid waste d?sposal sites have
indicated that, with the exception of rclstiv~ly small
quantitil’s of tritium, no migration of buried and %torcd
radionuclides have been detectable. This paper summa-
rizes the design of procedures and facilities developed
at Los Alamos to &ssure the proper manaqcmerrt and dispos-
al of rddioactivc solid wiIste. In reviewing the design
a~d operation of the solid waste disposal system at Los
Alnmos, five primary ~reas of consideration arc identi-
fied: ‘~aste receivlny and acceptance, treatment and
sturaqc, disposal, traffic contrcl, and support systems.

ENIIIN!lNMENTAL SEITING AND WASTE CNARACTFRIS”rlCS



Fig. 1. Geologic cross-section, Los Alamos, 11.M.

Fach year, an average of 5000 to fiO(10m3 rarlio-
actlve solld ~iaste is buried and stored at Los Alamos.
Tables I and 11 provide an overview of the types and
volumes of wastes and the types and amounts of radln-
actlve contarlilnants.

Table I. Los Alamos National Laboratory Kadloactive
!)Oild Hastes [1979-19(il)

Uaste Catugory Volume m3 Volume Z.—— .—.. — ——



:,

Table II. Los Alamos National Laboratory Haste
Radioactive Contaminants (1979-1981)

Radloac-
Radlonucllde Volume m3 Volume Z tivity Cl—

Transuranlcs
(238Pu,239Pu,
24~Am g 233U) 9827 71.0 1612

Uranium
(depleted, normal
and enriched) 3366 24.0 38

Fission Product/
Induced Activity 356 3.0 2654

Tritlum 347 2.0 107096— ———

Total 13896 rn3 100.0 % 111400 c1

Radloac.
tlvlty”%

1.4

< 9.1

2.4

9s.1——

100.I)%

SITE DESIGN AND OPERATION

Recclpt and Acceptance of Waste

Goals strived for through the operatloil of a waste
receiving and acceptance area Include the control of ra-
diation and contamination, the meeting of appropriate
transportation requirements, and the receipt of dncunl~n-
tationm A related and extremely Important aspect of
waste recelvlng and acceptance Is the monitoring of pro-
cedures developed by Laboratory waste generators for the
preparation of waste for disposal, and as!,urlnq that
these procedures have been met when waste Is accepted at
the disposal site.

As in most Industry, standard opcratl~g procedur~’s
(SOP) are developed to cover specific operations as as-
surance that all necessary hvdlth and safety precaution.s
have been considered. At the l.~horatory, an SOP must be
apl]rovcd ti’orwaste rnanagcrnent froul ~ny npt!ration thflt
creates radioactive solid w~stc. The waste man,lg!~ment
S(IP musl clearly cover thr op(?ratlorr. packii(llrrg, ,lnd
irdnsportfitlorr of the w~ste. lhesc S(11)’s nrc r~’vlcwcd
arlnually by waste nlan~(]emcnt. pcrsorlncl , a lrocrss which
Includes ~rr on-sltc lns~)cction of a qcr~ir~-or-’s faclli-
tivs t.o drtl!rminc whrthrr prnc[’dur~’s iilmuI}ping yroporly
lmllll!m~!rltrri. lh~ S(ll)dlld docum[’rltrd on-s Itv In!;pr(:ti(lf]

s[’rve as qu(ll Ity assurfincc Jfl’icontrol nlcn!iur~% on t.hc
form tho waste Is !n wh[’n II t]rrlv r:; tlt thu dispnsdl %It.r.

At ttl(? diSpOS,l~ !itt[!, vchlclrs corltfllnlnq wflst.~’ arr
Initially sf.opprd at t.h(’ barr-lor g(lt(’ for dorumrlltfit loll



approval. A Radioactive Solid Waste Disposal form’ must
accompany each shipment (Fig.2). It is reviewed Fer
proper Information and signatures. The waste generator
signature certifies compliance with all applicable
disposal requirements and the health physics signature
certifies that packaging and transportation requirements
have been met (Fig.3). The vehicle is then moved Just
beyond the barrier for physical Inspection. Radiation
levels are checkea and contamination swipes are taken.
Verification that al? aspects of the waste packaging and
transporta~ion were conducted in accordance with proper
procedures is performed. If only waste transportatl~n
discrepancies are noted, they are documented prior to
proceedin~ with disposal operations. Situations involv-
ing improper waste form, packaging, or aocumentatlon
requires the shipment to be moved to a holding area un-
til-corrective action can be determined. In all cases,
personnel at the waste generator site are contacted to
assist in determining corrective action and to initiate
action to prevent recurrence. Uhen all disposal crite-
ria have been satisfied, the shipmeot is directed to a
storage, treatment, or disposal location.

Waste Treatmect— ——

Waste treatment at Los Alamos Involves the oper~-
tion of a compactor-baler to reduce volunle and stabilize
the waste form. Temporary storage facilities are pro-
vided where immediate disposal/storage is not practicai.
In both of the above cases. the facilities represent a
cost effective approach.

Low-level waste at Los Al~mU$ is required to he scg-
re$nted into compa~tibl~ and noncumpactible categories by
g~n~rdtors. Cornpactible waste is defir,ed as:

Solid waste consisting of trash-type materia’s sl,ch
as p~per, plastic, rubber, and small items of ~lilss-
wdre U[J to l-gallon in 2ize. tmall items such as
short lengths cf pipe or conduit, small Pieces of
wood or sherL wttal, may be included III cumpactibles;
larger wood or metal itcrr,s arc to bc excludcci. A?so
excluducl are any waste chcmicdls, free or absorbed
llquicis, bioloq~cal wastpo pressu-lz~d cont,3inerC, or
o:h~r htizardouz materials.~

“The ma,jorlty of this typu of waste is r~c~ivrd in
~1.{)/i Ill’ h(JA(!S Inside dumpst(’rs. l\ox(Is .nr~ limit(~d to a
111,-1x i III IJ;II W(2‘ ~jht (If” 13m(j kg. [)umpst~!rs arc d!rcctu(i dftpr
in~p’?ction to the compactor ,Ir[!irwhere t.hcy nrc unlo,ltl[?d
Int(l a ltirgr i~in (Fig. 4). The box(’s arr rclnovrd hy thp
ol~{~rntor from t.hc bin and frd into tht’ romllactor-. lhi$
process Is continued between com;)dctirlg c.y(:ir5 urlf,ll a
!Jalc 0.4 m’ in %i~[! (Ind ~Pl!Ili{ng 70(I kg is form[~d. l-his
hair is barldo(l, wrai~ped a I i sIYalOd in p!nst.ic, and placf:d





Fig. 3. Inspection of an in-coming waste venicle.
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in the” disp~sal pit (Fig. 5). An average 5:1 volume
reduction ratio Is achieved in this type waste. Specific
attributes, besides reduced volume, Include minimizing
the combustlhlllty of the waste and the potential for fu-
ture pit subsidence. The Los Alamos compactor-baler ac-
quired In 1977 at a cost
1981 Jas compacted

~f approximately $30,000 through
3778 m cf wast~ to a burial volume of

752 m , for an overall volume reduction of 5.02:1.

One of the buildings. at the disposal site waz de-
slgnod for the temporary storage of 21OL drums, of trans-
uranlc” waste (Fig. 6). The drums are accumulated In

.thls building as they arrive until the cap~city of the
building has been reached (250 drums). At that tlme,the
drums arf! sprayed with a corrosion inhibitor and emplaced
in an interim storage facility. This is designed In ac-
cordan~e with Federal requirements mandating a mlnlmum 20
year retrievable storage of transuranlc waste. In man-
power and equipment this proves to be more cost effective
than emplacement of a few drums on a daily basis. Ho
waste other than transuranic Is stored 011 a routine basis.



Fig. 6. Temporary storage facility for transuranic waste.

Disposal

Disposal ‘iite oper~t ions must involve adequate pro-
cedures and/or facilities t-or p,-oper waste segregation,
disposal, and contanllnation and pollutlon control. The
type of disposal facility used, the waste form and pack-
aging, the application of cover material, and site re-
storation ar(? all items that mus~ be considered in
achieving these goals. The method and location of dis-
pcsal of wa!,te is dependent upoII the physical, chemical,
and radiologic~l properties of the w~~te.

The bulk of the waste generated at the LOS Alamos
Laboratory is buried in large pits ranging in <Ize from
120 to 180 m long, 8 to 30 m wide, and 8 to 14 m deep.
Pits are oriented with the long dimension as parallel es
possible to the area surface contours to minimize surface
erosion. The ends of pits are dug with slop~s to allow
accc!ss 5y vehicles find equipment. As a final step, tuff
is ground and compacted in the pit bottom to a depth of
0.15 to 0.30 m to provide h seal for any fractures in the
pit hcttom, and all absorptlol medium for prei.ipitation
that. ~nters the pit prior to waste burial.

To provide for bc trr if.elation following burial
dnd/or to Incre.se worker safety, c~rtain Los Alamos



,

wastes are buried in augered shafts measuring O.1 to
1.8 m in diameter by up to 20 m deep. One oversize
shaft, 1.8 x 3.6 k 13.7 m. has been drilled for disposal
of large highly-activated wastes. While most ~hafts are
unlined, a few are lined with concrete or metal primarily
for additional contamination control.

To prevent [JCSSible association between buried waste
and perched water which exists in alluvial material ill
the floors of adjacent canyons, no burial facilities may
be deeper than the adjacent canyon floor (23m). Both
pits and shafts are dug no closer than 15 m to a canyGn
wall and all topsoil is removed and st~ckpiled for futl~re
sire revegetation. All burial facilities dre surveyed,
recorded, and approved for use by the Laboratory Environ-
mental Surveillance Group prior to use. Pits and shafts
are filled to a level 1 m below the “spill point”, defined
as the lowest point on the facility rim, thus snsuring
complete containment of waste by undisturbed tuff. Pits
are then covered with tuff, a layer of topsoil, and reve-
ge~~tedm Shafts are capped with c~ncrete the entire fin.1
meter.

As stated earlier, the bulk of Los Alamos National
Laboratory waste is placed in pits. This includes large
equipment, most decommissioning wastes, all compatible
waste bales, and most routine non-compactible waste (Fig.
7). Items sur.h as radioactive chemical waste, biologiccil
waste, and hiyhl,y activated materials are routinely placed
in shafts.

Waste packaging is provided in most instances prima-
rily for contamination and radiation control dliring trans-
portation as the disposal site environment is the primary
containment fol ’owing burial. In some instances, however.
d;sposal facility liners or special packages tire utilized
to supplement contai~ment. The w~ste that this occurs
with most frequently i; that contaminated with tritium.
Tritium waste >20mCi/m- must be placed in asphalt lined or
encapsulated drums and then placed in lined shafts. This
type of containment is being evaluated t! determine its
effectiveness against tritlum migration.

The immediate cover on all wazte disposed of at Lo~
Alamos is excavated tuff. In the shafts, this material is
used to cover packages for better isol~tion of individual
oackages and to fill voids. In pits, all waste is covered
ddily (Fig. 8). This is accomplished using a layered-
ldndfill approach with additional compaction achieved
during the covering by the” weiqht of the heav,y equipment.
~~peration in this m:lnner has proven uff’cctivc in
l~reventing pit suhsidcnce.

Efficlq’)t site utilization is dc.hifyvt’(1 throliqh ,1 com-
bination of Iiisposal i’acilit.y d~sign, operations, and clo-
Slll”f?. llec~~ise of the size r~?strlct ions of the disposal



Fig. 7. Pit disposal of radioactive waste.



Site “ Los Alamos, maximum land use is accomplished by
leaving minimal space betw~cn pits and shafts and by
Iaving transuranic waste storage ar~as located on top of
Cld pi”.?,. Operationally, waste volume reduction by com-
paction is encouraged wherever possible to minimize land
-usage. Disposal facility closure incorporates revege-
tation with native grasses, appropriate surface drainage
contrcl by restoration of fidtural gradients, and monument
insta~~ation for permanent identification.

Traff ’: Control— ..——

Traffic control encompasses the design and location
of gites, parking ~reas, arid roads for the optimization
Of t’irffiC flOw. Gates are designed in a manner to al-
1Ow :.~ntrol of access to specific areas. At the present
time ‘:wi~gates exist at the disposal site. The first is
a sez:irity gate which is open only during nor%al opera-
ting IIours. The second Is a traffic barri~r at th~ waste
reef ~virlg and inspc:ction area. Beside% pre”:enting unil-
spe( ‘tad waste shipments from entering the active disposal
arei, gate two also limits t+e numbcf of non-waste vehi-
cle; in~ide the area at any on~ time.

A parking lot exists outside of the active disposal
ar(t for disposal site employees and for the use of other
pel I cnnel working in the area. i.aburatory vehicles are
pemrlitt.eil in the active disl)i]sal area only wh:qn ~ need
cal be justified. This minimizes the potential for traf..
fi: tie-ups, destruction ot’ revegetat?d ar~as, and ~he
sFrvad ot’ contamination.

Since traffic is knpt to ~ minimum, fcw roads exirt
O* tile site. As activities are rclcl.ated, %0 dre the
r),~ds. Ag,Iin, in this mtin;,er, minimal trdffic occurs o-
oh!’ fil”ied pits al]d throllgn reveget~t.cd arvas.

!i,pport Fcl~ct,icns/FacillLi{ss.- —— —..-— .

Fssr!~tlol support funcl iuns/fticilities that mllst be
I.slyned into the upcrating system includ~ honlth physics
$Ilpport, ci(.contamindt~on ‘a~il’t’(’s, utilitles, data col-
1,’ctl(J!l, environmental monitorln!l. Un[l ~ecurlt.ym



treatment and a limited wash area for equipmevt and ve-
hicles. The ma:orlty of the vehicle decontamination is
ccnducted at the primary Laboratory decontam!nat~on
faci lit) at another Laboratory location.

A data collection system is an integral sugmerrt of
waste management recordkeeplng. At Los A?amos, a liew-
lett-Packard 3000 system retains all data concerning dis-
posal. The Information (what the mati?rial is, radio-
active corlt.amincnts, quantity, and whe:c btiried/stored)
is entered directly into the computer from a remote ter-
minal at the disposal site. Inforlflation later is vPri-
fier~ and reports generated in the main offices.

Environm?ntdl mo~,itolsing is conducted on a continlal
basis ?s part of the Likaratory ’s overall e,~vironmenta-
s(:rveillanc~ program. Air, soil, animal, and surf~ce
r~n-off water sampling that is burial site specific is
conductec, to verify that no radioactive release has o1:-
:urrcd. Colle~tion of water sanlFles trom unsa’.urat,ed
tuff Is diftlc:’lt or Impossible; consequently, sampl~s
at’ Luff with its contained Wat?p ar? analyzed. Metel~r-
ologicrl data ~ollected at Area G prov!(ies ~dditi onal
~:,formati~r on the rates of water movement Into and out
of th~ tuff.

iitilitles and security are r~qui red on an ongcing
basis. A wat,er Iioe for personn~i use, decontami~~tion,
dust control, and f+re protection is presently being in.
stalled Currently, Hater ir tj-llcked int~ the irrfa
daily. The ~rpa ;S secured from Irrtl-udevs by an :ight
foot security-type fence havirrq double c~trigger~ with
concertina 1’011s on top.

SUMMARY

o~er 35 years nf’ experft?nce ~how thdt sh~llow land
bllr-ial of “t(~w-lcvrl solid r~dioactive wastr call bc safely
accompli shrJ Irl an envll .Inmerrtally acceptable nannel .
At the Los Alamos National Laboratory, this hds been ac-
r~mpl ished through c,~reful planning in tbe ar”’!as of
re;civing and acceptanf:e of \?aste, tru~tmrnt and storiiqe,
(t{,por(l!, traffic control. dnd Sl!pport Systen,s. Th@se
“’~eds ar.f scrutinized on a cons.ant I}asls f-o.,,, improvp..
m~nt to th[~ ‘l:spos~l $it~ op~~r~tions.
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Desiqr~ and operatiol~ 01”a lyIW
level solid waste disposal site at
LOS Alan!os
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Design and operation of a low-
level solid waste disp~sal site at
Los Alamos
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